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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an aliphatic polyester resin composition 
excellent in impact resistance, and a molded article made therefrom. 
SOLUTION: The resin composition contains (A) an aliphatic polyester and (B) a 



multilayered polymer. It is desirable that the weight ratio of the aliphatic polyester (A) 
to the multilayered polymer (B) is 99/1 to 50/50, the multilayered polymer (B) has at 
least one rubber layer therein, and the outermost layer of the multilayered polymer (B) 
comprises a polymer containing units of an alkyi ester of an unsaturated carboxylic 
acid. The molded article is made from the resin composition. 
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CLAIMS 



[Claim(s)] 

[Claim 1] (A) The aliphatic series polyester resin constituent characterized by 
containing aliphatic series polyester and (B) multilayer-structure polymer. 
[Claim 2] (A) The aliphatic series polyester resin constituent according to claim 1 with 
which the weight ratio of aliphatic series polyester and (B) multilayer-structure 
polymer is characterized by being 99 / 1 - 50/50. 

[Claim 3] (B) The aliphatic series polyester resin constituent according to claim 1 or 2 
characterized by having at least one or more-layer rubber layer inside a 



multilayer-structure polymer. 

[Claim 4] (B) An aliphatic series polyester resin constituent given in any 1 term of 
claims 1 -3 characterized by constituting the outermost layer of a multilayer-structure 
polymer with the polymer containing an unsaturated-carboxylic-acid alky! ester 
system unit. 

[Claim 5] (B) An aliphatic series polyester resin constituent given in any 1 term of 
claims 1 -4 characterized by constituting the outermost layer of a multilayer-structure 
polymer with the polymer containing a methyl-acrylate (meta) unit, 
[Claim 6] (B) An aliphatic series polyester resin constituent given in any 1 term of 
claims 1 -5 characterized by being constituted with the polymer with which a 
multilayer-structure polymer contains at least one or more sorts of units chosen from 
a glycidyl group content vinyl system unit or a partial saturation dicarboxylic acid 
anhydride system unit. 

[Claim 7] (A) An aliphatic series polyester resin constituent given in any 1 term of 
claims 1-6 to which aliphatic series polyester is characterized by being polylactic acid. 
[Claim 8] An aliphatic series polyester resin constituent given in any 1 term of claims 
1-7 characterized by containing one or more sorts of crystalline-nucleus agents 
furthermore chosen from an inorganic system crystalline-nucleus agent and an 
organic system crystalline-nucleus agent. 

[Claim 9] An aliphatic series polyester resin constituent given in any 1 term of claims 
1-8 characterized by furthermore containing bulking agents other than an inorganic 
system crystalline-nucleus agent according to claim 8. 

[Claim 10] An aliphatic series polyester resin constituent given in any 1 term of claims 
1-9 characterized by furthermore containing a plasticizer. 

[Claim 11] Mold goods which come to fabricate the aliphatic series polyester resin 
constituent of a publication in any 1 term of claims 1-10. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the mold goods which consist of the 
aliphatic series polyester resin constituent which is excellent in shock resistance, an 
aliphatic series polyester resin constituent which is further excellent also in thermal 
resistance, and it. 



[0002] 

[Description of the Prior Art] Recently, from the standpoint of earth environmental 
preservation, the biodegradability polymer decomposed by operation of the 
microorganism which exists underwater under natural environment attracts attention 
among soil, and various biodegradability polymers are developed. As a biodegradability 
polymer in which melting shaping is [ among these ] possible, aliphatic series polyester, 
such as polyethylene succinate which consists of aliphatic series dicarboxylic acid 
components, such as for example, polyhydroxy butyrate, the poly caprolactone, a 
succinic acid, and an adipic acid, and glycol components, such as ethylene glycol and 
butanediol. and a polybutylene horse mackerel peat, polylactic acid, is known. 
[0003] Also in aliphatic series polyester, cost of polylactic acid is comparatively cheap, 
and its melting point is also as high as about 1 70 degrees C, and it is expected as a 
biodegradability polymer in which melting shaping is possible. Moreover, by recently, 
since the lactic acid which is a monomer comes to be cheaply manufactured by the 
bacterial coupling using a microorganism and polylactic acid can be further produced 
by low cost, the use as a general-purpose polymer has also come to be considered 
only as a biodegradability polymer. However, on the other hand, it has a 
physical-properties-fault, like shock resistance and flexibility are low. and the 
amelioration is desired. 

[0004] Although blending rubbery polymer, such as an define copolymer, is known and 
the approach (for example, the patent reference 1 and 2 reference) of adding a 
denaturation olefin compound is generally learned also in polylactic acid in order to 
improve the shock resistance of resin, these approaches of the shock-proof 
amelioration effectiveness are insufficient, and the further improvement is needed by 
them. 

[0005] Moreover, glass transition temperature is 60 degrees C, and at the 
temperature beyond it. since rigidity falls rapidly, when using it as mold goods, 
polylactic resin has the property in which the heat deformation in an elevated 
temperature of 60 degrees C or more becomes large, and since heat deformation 
becomes large further and thermal resistance falls by blending rubbery polymer, it also 
has the problem of not being practical. 
[0006] 

[Patent reference 1] JP.9-316310.A [the patent reference 2] JP,2001-123055,A 
[0007] 

[Problem(s) to be Solved by the Invention] The place which this invention is attained 
as a result of considering solution of the trouble in the conventional technique 



mentioned above as a technical problem, and is made into the purpose is to offer the 
mold goods which consist of the aliphatic series polyester resin constituent which is 
excellent in shock resistance, an aliphatic series polyester resin constituent which is 
further excellent also in thermal resistance, and it. 
[0008] 

[Means for Solving the Problem] That is, this invention is an aliphatic series polyester 
resin constituent characterized by containing (1) (A) aliphatic series polyester and (B) 
multilayer-structure polymer. 

(2) Aliphatic series polyester resin constituent given in the above (1) whose weight 
ratio of (A) aliphatic series polyester and (B) multilayer-structure polymer is 
characterized by being 99 / 1 - 50/50. 

(3) Aliphatic series polyester resin constituent given in either of above-mentioned (1) 

- (2) characterized by having at least one or more-layer rubber layer inside (B) 
multilayer-structure polymer. 

(4) Aliphatic series polyester resin constituent given in either of above-mentioned (1) 

- (3) characterized by constituting the outermost layer of (8) multilayer-structure 
polymer with the polymer containing an unsaturated-carboxylic-acid alkyi ester 
system unit. 

(5) Aliphatic series polyester resin constituent given in either of above-mentioned (1) 

- (4) characterized by constituting the outermost layer of (B) multilayer-structure 
polymer with the polymer containing a methyl-acrylate (meta) unit. 

(6) Aliphatic series polyester resin constituent given in either of (1) - (5) 
characterized by being constituted with the polymer with which (B) 
multilayer-structure polymer contains at least one or more sorts of units chosen from 
a glycidyl group content vinyl system unit or a partial saturation dicarboxylic acid 
anhydride system unit. 

(7) Aliphatic series polyester resin constituent given in either of above-mentioned (1) 

- (6) to which (A) aliphatic series polyester is characterized by being polylactic acid. 

(8) Aliphatic series polyester resin constituent given in either of above-mentioned (1) 

- (7) characterized by containing one or more sorts of crystalline-nucleus agents 
further chosen from an inorganic system crystalline-nucleus agent and an organic 
system crystalline-nucleus agent. 

(9) Aliphatic series polyester resin constituent given in either of above-mentioned (1) 

- (8) characterized by containing bulking agents other than an inorganic system 
crystalline-nucleus agent given in (8) further. 

(10) Aliphatic series polyester resin constituent given in either of above-mentioned 



(I) - (9) characterized by containing a plasticizer further. 

(II) The above (1) Mold goods which come to fabricate the aliphatic series polyester 
resin constituent of a publication to either of - (10). It provides. 

[0009] 

[Embodiment of the Invention] Especially as (A) aliphatic series polyester of this 
invention, it is not limited and the polymer which makes aliphatic series 
hydroxycarboxylic acid a main constituent, the polymer which makes a main 
constituent an aliphatic series multiple-valued carboxylic acid and aliphatic series 
polyhydric alcohol are mentioned. As a polymer which makes aliphatic series 
hydroxycarboxylic acid a main constituent, polyglycolic acid, polylactic acid, Pori 
3-hydroxybutyric acid. Pori 4-hydroxybutyrate. a Pori 4-hydroxy valeric acid, a Pori 
3-hydroxy hexanoic acid, or the poly caprolactone is mentioned, and, specifically, a 
polyethylene horse mackerel peat, polyethylene succinate, a polybutylene horse 
mackerel peat, or polybutylene succinate is mentioned as a polymer which makes a 
main constituent an aliphatic series multiple-valued carboxylic acid and aliphatic 
series polyhydric alcohol. Independent thru/or two sorts or more can be used for 
these aliphatic series polyester. Also in these aliphatic series polyester, the polymer 
which makes hydroxycarboxylic acid a main constituent is desirable, and especially 
polylactic acid is used preferably. 

[0010] Although it is the polymer which makes a main constituent LHactic acid and/or 
D-lactic acid as polylactic acid, it is the range which does not spoil the purpose of this 
invention, and other copolymerization components other than a lactic acid may be 
included. 

[001 1] As other starting copolymerization component units, a multiple-valued 
carboxylic acid, polyhydric alcohol, hydroxycarboxylic acid, lactone, etc, are 
mentioned, for example. Specifically Oxalic acid, a malonic acid, a succinic acid, a 
glutaric acid, an adipic acid, an azelaic acid, A sebacic acid, a dodecane dione acid, a 
fumaric acid, cyclohexane dicarboxylic acid. A terephthalic acid, isophthalic acid, a 
phthalic acid. 2. 6-naphthalene dicarboxylic acid, Multiple-valued carboxylic acids, 
such as 5-sodium sulfoisophtharate and 5-tetrabutylphosphoniumsulfoisophthalic 
acid Ethylene glycol, propylene glycol, butanediol, heptane diol, Hexandiol. octanediol. 
nonane diol, the Deccan diol, 1, 4-cyclohexane dimethanol. neopentyl glycol, a glycerol, 
Trimethylol propane, pentaerythritol, bisphenol A. The aromatic series polyhydric 
alcohol which carried out the addition reaction of the ethylene oxide to the bisphenol, 
A diethylene glycol, triethylene glycol, a polyethylene glycol. Polyhydric alcohol, such 
as a polypropylene glycol and a polytetramethylene glycol A glycolic acid. 



3-hydroxybutyric acid, 4-hydroxybutyrate. a 4-hydroxy valeric acid. 
Hydroxycarboxylic acid, such as a 6-hydroxy caproic acid and a hydroxybenzoic acid 
Lactone, such as glycolide. epsilon-caprolactone glycolide, epsilon-caprolactone, beta 
propiolactone. delta-butyrolactone. beta- or gamma-butyrolactone, PIBARO lactone, 
and delta-valerolactone. can be used. Independent thru/or two sorts or more can be 
used for these copolymerization components. 

[0012] the one where the optical purity of a lactic-acid component is higher in order 
to obtain high thermal resistance with polylactic acid desirable — the inside of the 
total lactic-acid component, L bodies, or D object — more than 80 mol % — being 
contained — desirable — further — more than 90 mol % — being contained — 
desirable — more than 95 mol % — especially the thing included is desirable. 
[0013] (A) As the manufacture approach of aliphatic series polyester, a known 
polymerization method can be used and the direct polymerization method from a 
lactic acid, the ring-opening-polymerization method through a lactide, etc. can be 
adopted especially about polylactic acid. 

[0014] (A) They are not limited especially and it is [ 10,000 or more / 40,000 or more ] 
preferably good [ molecular weight distribution ]. if fabrication is substantially possible 
for the molecular weight and molecular weight distribution of aliphatic series polyester 
more preferably as weight average molecular weight that it is 80.000 or more 
especially preferably. Weight average molecular weight here is the weight average 
molecular weight of the polymethyl-methacrylate (PMMA) conversion measured with 
the gel permeation chromatography (GPC) using hexafluoro isopropanol as a solvent. 
[0015] (A) Especially the melting point of aliphatic series polyester is not limited, it is 
desirable that it is 90 degrees C or more, and it is desirable that it is 150 more degrees 
C or more. 

[0016] In this invention, (B) multilayer-structure polymer is a polymer with which the 
layer which consists of one or more-wrap layers (shell layer) in an innermost layer 
(core layer) and it, and adjoined each other consists of polymers of a different kind 
and which has the structure called the so-called core shell mold. 
[0017] Especially the number of the layers which constitute (B) multilayer-structure 
polymer of this invention may be [ three or more layers or / or more ] four that not to 
be limited and what is necessary is just more than twoHayer. 

[0018] It is desirable that it is the multilayer-structure polymer which has at least one 
or more-layer rubber layer inside as a (B) multilayer-structure polymer of this 
invention. 

[0019] In (B) multilayer-structure polymer of this invention, especially the class of 



rubber layer is not limited and should just consist of polymer components which have 
rubber elasticity. For example, the rubber which consists of those to which the 
polymerization of an acrylic component, a silicone component, a styrene component, a 
nitril component, a conjugated diene component, an urethane component, or the 
ethylene propylene component was carried out is mentioned. It is rubber which 
consists of those to which the polymerization of the conjugated diene components, 
such as nitril components, such as styrene components, such as silicone components, 
such as acrylic components, such as an ethyl-acrylate unit and a butyl acrylate unit, a 
dimethylsiloxane unit, and a phenylmethyl siloxane unit, a styrene unit, and an 
alpha-methyl-styrene unit, an acrylonitrile unit, and a methacrylonitrile unit, or a 
butane diene unit, and an isoprene unit, was carried out as desirable rubber, for 
example. Moreover, the rubber which consists of what carried out copolymerization, 
combining these components two or more sorts is also desirable. For example, the 
rubber which consists of components which copolymerized silicone components, such 
as acrylic components, such as (1) ethyl-acrylate unit and a butyl acrylate unit, and a 
dimethylsiloxane unit, and a phenylmethyl siloxane unit, (2) Rubber which consists of 
components which copolymerized styrene components, such as acrylic components, 
such as an ethyl-acrylate unit and a butyl acrylate unit, and a styrene unit, and an 
alpha-methyl-styrene unit, (3) Rubber which consists of components which 
copolymerized conjugated diene components, such as acrylic components, such as an 
ethyl-acrylate unit and a butyl acrylate unit, and a butane diene unit, and an isoprene 
unit, (4) styrene components, such as silicone components, such as acrylic 
' components, such as an ethyl-acrylate unit and a butyl acrylate unit, and a 
dimethylsiloxane unit, and a phenylmethyl siloxane unit, and a styrene unit, and an 
alpha-methyl-styrene unit The rubber which consists of copolymerized components 
is mentioned. Moreover, the rubber over which copolymerized cross-linking 
components other than these components, such as a divinylbenzene unit, an allyl 
compound acrylate unit, or a butylene-glycol diacrylate unit, and they were made to 
construct a bridge is also desirable. 

[0020] In (B) multilayer-structure polymer of this invention, although the class of 
layers other than a rubber layer is not limited especially if it consists of polymer 
components which have thermoplasticity. its polymer component with a glass 
transition temperature higher than a rubber layer is desirable. As a polymer which has 
thermoplasticity. an unsaturated-carboxylic-acid alkyi ester system unit. A glycidyl 
group content vinyl system unit, a partial saturation dicarboxylic acid anhydride 
system unit, An aliphatic series vinyl system unit, an aromatic series vinyl system unit. 



a vinylcyanide system unit. The polymer containing at least one or more sorts of units 
chosen from a maleimide system unit, a partial saturation dicarboxylic acid system 
unit or other vinyl system units is mentioned. The polymer which contains at least 
one or more sorts of units chosen from an unsaturated-carboxylic-acid alkyi ester 
system unit, a partial saturation glycidyl group content unit, or a partial saturation 
dicarboxylic acid-anhydride system unit especially is desirable. The polymer containing 
at least one or more sorts of units furthermore chosen from a partial saturation 
glycidyl group content unit or a partial saturation dicarboxylic acid anhydride system 
unit is more desirable. 

[0021] Especially as an unsaturated-carboxylic-acid alkyI ester system unit, although 
not limited, acrylic-acid (meta) alkyI ester is used preferably. Specifically A methyl 
acrylate (meta), an ethyl acrylate (meta). Acrylic-acid n-propyl. acrylic-acid (meta) 
n-butyl. (Meta) Acrylic-acid t-butyl. acrylic-acid (meta) n-hexyl, (Meta) 2-ethylhexyl 
acrylate. acrylic-acid (meta) cyclohexyl. (Meta) Acrylic-acid stearyl. acrylic-acid 
(meta) octadecyl. (Meta) Acrylic-acid phenyl, acrylic-acid (meta) benzyl, acrylic-acid 
(meta) chloro methyl. (Meta) Acrylic-acid 2-chloro ethyl, acrylic-acid (meta) 
2-hydroxyethyl. (Meta) Acrylic-acid 3-hydroxypropyl, acrylic acids (meta) 2. 3. 4. and 
5, 6-penta hydroxy hexyl. (Meta) Acrylic acids 2, 3. and 4. 5-tetra-hydroxy pentyl, 
acrylic-acid aminoethyl, (Meta) Acrylic-acid propyl aminoethyl, dimethylaminoethyl 
methacrylate. Methacrylic-acid ethylaminopropyl. methacrylic-acid phenyl aminoethyl, 
or methacrylic-acid cyclohexylamino ethyl is mentioned, and a methyl acrylate (meta) 
is preferably used from a viewpoint that the effectiveness of improving shock 
resistance is large. These units can use independent thru/or two sorts or more. 
[0022] Especially as a glycidyl group content vinyl system unit, it is not limited, 
metaglycidyl acrylate (meta). itaconic-acid glycidyl. itaconic-acid diglycidyl, allyl 
glycidyl ether, styrene-4-glycidyl ether, or 4-glycidyl styrene is mentioned, and 
metaglycidyl acrylate (meta) is preferably used from a viewpoint that the 
effectiveness of improving shock resistance is large. These units can use independent 
thru/or two sorts or more. 

[0023] As a partial saturation dicarboxylic acid anhydride system unit, a maleic 
anhydride, itaconic acid anhydride, anhydrous glutaconic acid, an anhydrous citraconic 
acid, or anhydrous aconitic acid is mentioned, and a maleic anhydride is preferably 
used from a viewpoint that the effectiveness of improving shock resistance is large. 
These units can use independent thru/or two sorts or more. 

[0024] As an aliphatic series vinyl system unit, moreover, as an aromatic series vinyl 
system unit, ethylene, a propylene, or a butadiene Styrene, alpha methyl styrene, 



1 - vinyl naphthalene, 4-methyl styrene, 4-propyl styrene, 4-cyclohexyl styrene, 
4-dodecyl styrene, As a vinylcyanide system unit, 2-ethy|-4-benzyl styrene, 
4-(phenyl butyl) styrene. or halogenation styrene As a maleimide system unit, 
acrylonitrile, a methacrylonitrile, or ethacrynitrile Maleimide, N-methyl maleimide, 
N-ethyl malei mide, N-propylmaleimide, NHsopropylmaleimide, N-cyclohexyl 
maleimide, N-phenyl maleimide. N-(p"BUROMO phenyl) maleimide. or 
N-(chlorophenyl) maleimide as a partial saturation dicarboxylic acid system unit As 
other vinyl system units, a maleic acid, maleic-acid mohoethyl ester, an itaconic acid, 
a phthalic acid. etc. Acrylamide, methacrylamide, N-methylacrylamide, butoxy 
methylacrylamide, N-propyl methacrylamide. N-vinyl diethylamine. N-acetyl vinyl 
amine, Allylamine, meta-allylamine, N-methyl allylamine, p-amino styrene, 

2- isopropenyl-oxazoline, 2-vinyl-oxazoline, 2-acroyhoxa2oline. or 2~styryl-oxazoline 
can be mentioned, and these units can use independent thru/or two sorts or more. 
[0025] In (B) multilayer-structure polymer of this invention the class of outermost 
layer Not the thing limited especially but an unsaturated-carboxylic-acid alkyi ester 
system unit. A glycidyl group content vinyl system unit, an aliphatic series vinyl 
system unit, an aromatic series vinyl system unit. A vinylcyanide system unit, a 
maleimide system unit, a partial saturation dicarboxylic acid system unit, The polymer 
containing a partial saturation dicarboxylic acid anhydride system unit, other vinyl 
system units, etc. is mentioned. Especially the polymer containing an 
unsaturated-carboxylic-acid alkyI ester system unit, a partial saturation glycidyl group 
content unit, and/or a partial saturation dicarboxylic acid anhydride system unit is 
desirable, and the polymer which contains an unsaturated-carboxylic-acid alkyI ester 
system unit further is more desirable. Especially as an unsaturated-carboxylic-acid 
alkyI ester system unit, although not limited, acrylic-acid (meta) alkyI ester is 
desirable, and a methyl acrylate (meta) is used further more preferably. 

[0026] as the desirable example of (B) multilayer-structure polymer of this invention 
— a core layer — dimethylsiloxane / butyl acrylate polymer — the outermost layer — 
a methyl-methacrylate polymer and a core layer — with butane diene / styrene 
polymer, a methyl-methacrylate polymer and a core layer are mentioned for the 
outermost layer, and the outermost layer is mentioned for a methyl-methacrylate 
polymer etc. with a butyl acrylate polymer. Furthermore, that it is a polymer containing 
a glycidyl methacrylate unit has the more desirable layer of both a rubber layer, or the 
outermost both [ any one or ]. 

[0027] Although especially the particle diameter of (B) multilayer-structure polymer 
of this invention is not limited, it is desirable that they are 0.01 micrometers or more 



and 1000 micrometers or less, it is more desirable that they are 0.02 micrometers or 
more and 100 micrometers or less, and it is still more desirable that they are 0.05 
micrometers or more and especially 10 micrometers or less. 

[0028] In (B) multilayei^structure polymer of this invention, although especially the 
weight ratio of a core and shell is not limited, it is desirable that core layers are below 
90 weight sections more than 50 weight sections to the whole multilayer-structure 
polymer, and it is more more desirable still that they are below 80 weight sections 
more than 60 weight sections. 

[0029] As what fulfills the conditions mentioned above as a (B) multilayer-structure 
polymer of this invention, a commercial item may be used and it can also produce by 
the well-known approach. 

[0030] a commercial Item — ****** — for example — Mitsubishi Rayon — make — " 

— - meta BUREN — " — Kaneka — make — " — money — the ace — " — 

Kureha Chemical Industry — make — " — Palaloid — " — loam — and — HASU — 
make — " — acryloid — " — Takeda Chemical Industries — make — " — Staphyloid 
— " — or — Kuraray — make — " — a parapet — SA — " — etc. — mentioning 
having — these — being independent — it is. and it can carry out and two or more 
sorts can be used. 

[0031] In this invention, although especially the weight ratio of (A) aliphatic series 
polyester and (B) multilayer-structure polymer is not limited, it is desirable that it is 
99 / 1 - 50/50, it is more desirable that it is 99 / 1 - 60/40, and it is still more 
desirable that it is especially 99 / 1 - 70/30. 

[0032] In this invention, the effectiveness that (B) multilayer-structure polymer 
distributes finely in (A) aliphatic series polyester, and a distributed condition raises 
shock resistance as a good thing Is large. 

[0033] In this invention. It is desirable to contain a crystalline-nucleus agent further 
from a viewpoint that thermal resistance improves. 

[0034] As a crystalline-nucleus agent used by this invention, what is generally used as 
a crystalline-nucleus agent of a polymer can be used that there is especially no limit, 
and both an inorganic system crystalline-nucleus agent and an organic system 
crystalline-nucleus agent can be used. 

[0035] The talc from a viewpoint that the effectiveness of talc, a kaolinite, a 
montmorillonite, a mica, synthetic mica, clay, a zeolite, a silica, graphite, carbon black, 
a zinc oxide, magnesium oxide, a calcium oxide, titanium oxide, calcium sulfide, boron 
nitride, a magnesium carbonate, a calcium carbonate, a barium sulfate, an aluminum 
oxide, oxidization neodium, the metal salt of phenyl phosphonate, etc. being mentioned, 



and raising thermal resistance as an example of an inorganic system 
crystalline-nucleus agent is large, a kaolinite, a montmorillonite, and synthetic nnica 
are desirable. These can use independent thru/or two sorts or more. In order to raise 
the dispersibility in the inside of a constituent, as for these inorganic system 
crystalline-nucleus agents, being embellished with the organic substance is desirable. 
[0036] The content of an inorganic system crystalline-nucleus agent has the desirable 
0.01 - 100 weight section to the (A) aliphatic series polyester resin 100 weight section, 
its 0.05 - 50 weight section is more desirable, and its 0.1 - 30 weight section is still 
more desirable. 

[0037] As an example of an organic system crystalline-nucleus agent, moreover, 
sodium benzoate, a benzoic-acid potassium, A benzoic-acid lithium, benzoic-acid 
calcium, magnesium benzoate, benzoic-acid barium. A terephthalic-acid lithium, 
terephthalic-acid sodium, a terephthalic-acid potassium. A calcium oxalate, 
lauric-acid sodium, a lauric-acid potassium, Myristic-acid sodium, a myristic-acid 
potassium, myristic-acid calcium, Octacosanoic acid sodium, octacosanoic acid 
calcium, a sodium stearate, A stearin acid potassium, lithium stearate. calcium 
stearate. Magnesium stearate, barium stearate, montanoic acid sodium, Montanoic 
acid calcium, toluic-acid sodium, sodium salicylate, A salicylic-acid potassium, 
salicylic-acid zinc, ARUMINIUMUJIBENZOETO, KARIUMUJIBENZOETO, 
RICHIUMUJIBENZOETO, sodium beta-naphthalate. Organic carboxylic-acid metal 
salts, such as sodium cyclohexane carboxylate, Organic sulfonates, such as 
p-toluenesulfonic-acid sodium and sulfoisophtharate sodium, Octadecanamide, an 
ethylene screw lauric-acid amide, a PAL thymine acid amide, Carboxylic amide, such 
as hydroxy octadecanamide, an erucic-acid amide, and trimesic acid tris (t-butyl 
amide). Low density polyethylene, high density polyethylene, polypropylene, the poly 
isopropanal pyrene, Polybutene, a Polly 4-methyl pentene, the Polly 3-methylbutene 
-1, polyvinyl cycloalkane, Polymers, such as a polyvinyl trialkyi silane and high-melting 
polylactic acid, an ethyl ene-acry lie acid, or the sodium salt of a methacrylic-acid 
copolymer. Sodium salt or potassium salt (the so-called ionomer) of a polymer which 
has carboxyl groups, such as sodium salt of a styrene-maleic-anhydride copolymer. 
Phosphorus-compounds metal salt [. such as a benzylidene sorbitol and its derivative, 
sodium -2. and 2'-methylenebis (4, 6-G t-buthylphenyl) phosphate, ] and 2, and 
2-methyl bis(4. 6-G t-buthylphenyl) sodium etc. is mentioned. From a viewpoint that 
the effectiveness of raising thermal resistance is large, an organic carboxylic-acid 
metal salt and carboxylic amide are desirable. These do not have independent and can 
be used two or more sorts. 



[0038] The content of an organic system crystalline-nucleus agent has desirable 0.01 
- 30 weight section to the (A) aliphatic series polyester resin 100 weight section, its 
0.05 - 10 weight section is more desirable, and its 0.1 - 5 weight section is still more 
desirable. 

[0039] In this invention, it is desirable to contain bulking agents other than an 
inorganic system crystalline-nucleus agent further from a viewpoint that thermal 
resistance improves. 

[0040] As bulking agents other than the inorganic system crystalline-nucleus agent 
used by this invention, the thing of the shape of fibrous [ which is usually used for 
strengthening of thermoplastics ], tabular, a grain, and powder can be used. 
Specifically A glass fiber, an asbestos fiber, a carbon fiber, a graphite fiber, A metal 
fiber, a potassium titanate whisker, a boric-acid aluminum whisker, A magnesium 
system whisker, a silicon system whisker, straw SUTONAITO, sepiolite, Asbestos, slag 
fiber, zonolite, ERESUTADAITO, gypsum-fibrosum fiber, A silica fiber, a silica alumina 
fiber, a zirconia fiber, boron nitride fiber, Inorganic fiber-like bulking agents, such as 
nitriding silicon fiber and boron fiber, polyester fiber. Nylon fiber, an acrylic fiber, 
regenerated-cellulose fiber, an acetate fiber. A kenaf. a ramie, cotton, a jute, hemp, 
sisal, flax, linen, silk. Organic fibrous bulking agents, such as Manila hemp, ** and 
******, wood pulp, wastepaper, used paper, and wool yarn. A glass flake, graphite, a 
metallic foil, a ceramic bead, a sericite. Tabular [, such as a bentonite, a dolomite, fines 
silicic acid, feldspar powder, potassium titanate, milt balun, aluminum silicate, 
oxidization silicon, gypsum fibrosum, a novaculite, a dawsonite, and clay, ] and a 
granular bulking agent are mentioned. In these bulking agents, an inorganic fiber-like 
bulking agent is desirable and especially a glass fiber and straw SUTONAITO are 
desirable. Moreover, use of an organic fibrous bulking agent is also desirable, and the 
natural fiber from a viewpoint of employing biodegradability efficiently and regenerated 
fiber of aliphatic series polyester resin are still more desirable. Moreover, as for the 
aspect ratio (mean fiber length/diameter of average fiber) of the fibrous bulking agent 
with which combination is presented, it is desirable that it is five or more, it is still 
more desirable that it is ten or more, and it is still more desirable that it is 20 or more. 
[0041] It may cover or focusing process with thermoplastics, such as ethylene / vinyl 
acetate copolymer, and thermosetting resin, such as an epoxy resin, and the 
above-mentioned bulking agent may be processed by coupling agents, such as an 
amino silane and an epoxy silane. etc. 

[0042] The content of a bulking agent has the desirable 0.1 - 200 weight section to 
the (A) aliphatic series polyester resin 100 weight section, and its 0,5 - 100 weight 



section is still more desirable. 

[0043] In this invention, it is desirable to contain a plasticizer further from a viewpoint 
that thermal resistance improves. 

[0044] As a plasticizer used by this invention, what is generally used as a plasticizer of 
a polymer can be used that there is especially no limit, for example, a polyester 
plasticizer, a glycerol system plasticizer, a multiple-valued carboxylate system 
plasticizer. a polyalkylene glycol system plasticizer, an epoxy system plasticizer, etc. 
can be mentioned. 

[0045] The polyester which consists of hydroxycarboxylic acid which consists of acid 
components, such as an adipic acid, sebacic acid, a terephthalic acid, isophthalic acid, 
naphthalene dicarboxylic acid, and diphenyl dicarboxylic acid, and diol compionents, 
such as propylene glycol, 1 ,3-butanediol, 1 .4-butanediol, 1 ,6-hexanediol. ethylene 
glycol, and a diethylene glycol, such as polyester and the poly caprolactone. as an 
example of a polyester plasticizer can be mentioned. The end blockade may be carried 
out in a monofunctional carboxylic acid or monofunctional alcohol, and the end 
blockade of these polyester may be carried out with the epoxy compound etc. 
[0046] As an example of a glycerol system plasticizer, glycerol MONOASETO 
monoHaurate. glycerol JIASETO mono-laurate. glycerol mono-aceto monostearate, 
glycerol JIASETO mono-olate, and glycerol mono-aceto MONOMONTANETO etc. 
can be mentioned. 

[0047] As an example of a multiple-valued carboxylic-acid system plasticizer, a 
dimethyl phthalate, a diethyl phthalate, Dibutyl phtalate, a dioctyl phthalate. diheptyl 
phthalate, phthalic-acid dibenzyl, Phthalic ester, such as phthalic acid benzyl butyl 
ester, trimellitic acid tributyl, Trimellitic acid ester, such as trimellitic acid trioctyl and 
trimellitic acid trihexyl, Sebacicacid ester, such as diisodecyl adipate and adipic-acid 
n-octyl-n-DESHIRU adipate. Citrate, such as acetyl citric-acid triethyl and acetyl 
tributyl citrate, Sebacic-acid ester, such as azelate, such as di(2-ethylhexyl) azelate, 
a dibutyl sebacate, and di-2~etylhexyl sebacate. etc. can be mentioned. 
[0048] As an example of a polyalkylene glycol system plasticizer A polyethylene glycol, 
a polypropylene glycol, the Pori (ethyleneoxide propylene oxide) block, and/or a 
random copolymer. A polytetramethylene glycol, the ethylene oxide addition polymer 
of bisphenols, A polyalkylene glycol or its end epoxy denaturation compounds, such as 
a propylene oxide addition polymer of bisphenols, and a tetrahydrofuran addition 
polymer of bisphenols, End blockade compounds, such as an end ester denaturation 
compound and an end ether denaturation compound, etc. can be mentioned. 
[0049] Although an epoxy system plasticizer points out the epoxy triglyceride which 



generally consists of epoxy stearin acid alkyi and soybean oil. the so-called epoxy 
resin which mainly uses bisphenol A and epichlorohydrin as a raw material can also be 
used. 

[0050] As an example of other plasticizers. oxy acid ester, such as aliphatic series 
carboxylate, such as fatty-acid amides, such as a benzoate of aliphatic series polyols, 
such as neopentylglycol glycol dibenzoate, diethylene glycol dibenzoate, and 
triethylene glycol di-2-ethyl butyrate, and octadecanamide, and butyl oleate, methyl 
acetyl ricinolate, and acetyl ricinoleic-acid butyl, pentaerythritol, various sorbitols, 
polyacrylic ester, silicone oil, and parafFin can be mentioned. 

[0051] As a plasticizer used by this invention, although illustrated above, at least one 
sort especially chosen from the polyester plasticizer and the polyalkylene glycol 
system plasticizer is desirable especially. The plasticizer used for this invention does 
not have independent, and can be used two or more sorts. 

[0052] Moreover, the content of a plasticizer has the desirable range of 0.01 - 30 
weight section to the (A) aliphatic series polyester resin 100 weight section, its range 
of 0.1 - 20 weight section is more desirable, and its range of 0.5 - 10 weight section is 
still more desirable. 

[0053] In this invention, although a crystalline-nucleus agent and a plasticizer may be 
used independently respectively, it is desirable to use together and use both. 
[0054] In this invention, a coloring agent, an antistatic agent, etc. which contain a 
stabilizer, lubricant (an antioxidant, ultraviolet ray absorbent, etc.), a form agent, a 
flame retarder, a color, or a pigment in the range which does not spoil the purpose of 
this invention can be added. 

[0055] the range which does not spoil the purpose of this invention in this invention — 
other thermoplastics (for example, polyethylene — ) Polypropylene, acrylic resin, a 
polyamide, polyphenylene sulfide resin, Polyether ether ketone resin, polyester, 
polysulfone, polyphenylene oxide, thermosetting resin (for example, phenol resin — ), 
such as polyacetal, polyimide, and polyether imide elasticity thermoplastics (for 
example, ethylene / glycidyl methacrylate copolymer — ), such as melamine resin, 
polyester resin, silicone resin, and an epoxy resin a polyester elastomer, a polyamide 
elastomer, ethylene / propylene terpolymer, ethylene / butene-1 copolymer, etc. — 
etc. — at least one or more sorts can be contained further. In the viewpoint of 
controlling the fall on the strength by containing (B) multilayer-structure polymer 
especially, a polyamide and polyester are desirable, aromatic polyester is still more 
desirable, and especially polybutylene terephthalate is desirable. 
[0056] After especially the manufacture approach of the aliphatic series polyester 



resin constituent of this invention is not limited and blends [ for example, ] other 
additives beforehand (A) aliphatic series polyester, (B) multilayer-structure polymer, a 
crystalline-germ agent, a bulking agent, a plasticizer. and if needed, it is one shaft or a 
twin screw extruder more than the melting point, and after mixing in the approach of 
carrying out melting kneading, or a solution to homogeneity, the approach except a 
solvent etc. is used preferably. 

[0057] In this invention, the obtained constituent can usually be fabricated by the 
approach of arbitration, such as well-known injection molding and extrusion molding, 
and can be widely used as mold goods of all configurations. Mold goods are complex 
with a film, a sheet, fiber and cloth, a nonwoven fabric, an injection-molded product, an 
extrusion-molding article, vaccum pressure sky mold goods, a blow molding article, or 
other ingredients etc., and it is useful as an application of the materials for 
automobiles, electrical machinery and the materials for electronic equipment, the 
materials for agriculture, the materials for horticulture, the materials for fishings, 
engineering works and structural materials, stationery, medical supplies, or others. 
[0058] 

[Example] An example explains this invention below. 

[0059] The measuring method of each property is as follows. 

(1) Tractive-characteristics tensile strength and **** ductility are ASTM. According 
to D638, the tensile strength and the **** ductility of 3mm thickness test piece were 
measured. 

(2) Impact property impact strength is ASTM. According to D256, the Izod impactive 
strength of a test piece with 3mm thickness notch was measured. 

(3) Thermal resistance ASTM According to D648, the heat deflection temperature 
(load 0.45MPa) of a 1 2.7mmx6.4mmx1 27mm test piece was measured. 

[0060] The following ingredient was used for the example and the example of a 
comparison by the combination shown in a table. 

(A) aliphatic series — polyester — A - one — : — weight average molecular weight — 
200.000 — D - a lactic acid — a unit — one — % — the melting point — .175 — 
degree C — Polly — L-lactic acid — ( — B — ) ~ multilayer structure — a polymer 

— B - one ~ : — Mitsubishi Rayon -- make ~ " — meta— BUREN — S ~ 2001 

— " (core; silicone / acrylic polymer, shell; methyl-methacrylate polymer) — 
B-2: Mitsubishi Rayon" meta-BUREN KS0205" (core; silicone / acrylic polymer, a 
shell; methyl methacryiate / glycidyl methacryiate polymer) 

B-3: Kaneka" money ace M51 1" (core; butane diene / styrene polymer, shell; 
methyl-methacrylate polymer) 



B-4: Kureha Chemical Industry" Palaloid EXL23ir' (core; an acrylic polymer, shell; 
methyl-methacrylate polymer) 

B-5: Kureha Chemical Industry" Palaloid EXL2315" (core; an acrylic polymer, shell; 
methyl-methacrylate polymer) 

(C) Denaturation olefin compound C-1 : Nippon Oil & Fats "MODIPAA4200" (ethylene 
/ glycidyl methacrylate-graft-methyl-methacrylate copolymer) 
0-2: the Sumitomo Chemical make — "bond first 7M" (ethylene / glycidyl 
methacrylate / methyl-acrylate copolymer) 

0-3: Mitsui and DEYUPON poly chemical" Eve FREX EEAA709" (ethylene / 
ethyl-acrylate copolymer) 

0-4: Mitsui and DEYUPON poly chemical "MH5020" (ethylene / butene-1 / 
maleic-anhydride copolymer) 

Crystalline-nucleus agent D-1: "LMS300made from Fuji talc industry" (talc; inorganic 
system crystalline-nucleus agent) 

D-2: "transformer link 555made from en gel hardware" (kaolinite; inorganic system 
crystalline-nucleus agent) 

D-3: Nippon Kasei Chemical" — a pickpocket — pax L" (ethylene screw lauric-acid 
amide; organic system crystalline-nucleus agent) 
Bulking agent E-1: Nitto Boseki "CS3J948" (glass fiber) 
E-2: "wick roll made from Partek" (straw SUTONAITO) 

Plasticizer F-1: "Pluronic F68made from the Asahi electrification" (a polyethylene 
glycol / polypropylene-glycol copolymer) 

After carrying out the dryblend of (A) aliphatic series polyester acid and (B) 
multilayer-structure polymer, or the (O) denaturation po|yolefine compound with the 
loadings shown in one to examples 1-6 and example of comparison 6 table 1, melting 
mixing pelletizing was performed using 30mmphi twin screw extruder set as 250 
degrees O. 

[0061] The test piece was fabricated with the die temperature of 40 degrees C using 
the screw inline-type injection molding machine which set the obtained pellet as 250 
degrees 0. 

[0062] The measurement result of the tractive characteristics of each sample and an 
impact property is shown in Table 1. 
[0063] 
[Table 1] 

[0064] As shown in examples 1-6, rather than the polylactic acid simple substance 
(example 1 of a comparison), impact strength of the aliphatic series polyester resin 



constituent of this invention improved sharply, and its shock resistance improved. 
[0065] On the other hand, the effectiveness is not enough, although impact strength 
improves rather than a polylactic acid simple substance (example 1 of a comparison) 
when a denaturation olefin compound is used as shown in the examples 2-6 of a 
comparison. 

After carrying out the dryblend of (A) aliphatic series polyester, (B) 
multilayer-structure polymer, (C) denaturation polyolefine compound, a 
crystalline-germ agent, a bulking agent, and the plasticizer with the loadings shown in 
seven to examples 7-1 1 and example of comparison 9 table 2, melting mixing 
pelletizing was performed using 30mmphi twin screw extruder set as 250 degrees C. 
[0066] The test piece was fabricated with the die temperature of 80 degrees C using 
the screw inline-type injection molding machine which set the obtained pellet as 250 
degrees C. 

[0067] The impact property and the heat-resistant measurement result of each 
sample are shown in Table 2. 
[0068] 
[Table 2] 

[0069] As shown in examples 7-1 1, impact strength and thermal resistance of the 
aliphatic series polyester resin constituent of this invention improved sharply rather 
than the polylactic acid simple substance (example 7 of a comparison). 
[0070] On the other hand, the effectiveness is not enough, although impact strength 
and thermal resistance improve rather than a polylactic acid simple substance 
(example 7 of a comparison), without using (B) multilayer-structure polymer when only 
a crystalline-nucleus agent and a plasticizer are used as shown in the example 8 of a 
comparison. Moreover, the effectiveness is not enough, although impact strength and 
thermal resistance improve rather than a polylactic acid simple substance (example 7 
of a comparison) when (0) denaturation olefin compound is used as shown in the 
example 9 of a comparison. 
[0071] 

[Effect of the Invention] According to this invention, the mold goods which consist of 
the aliphatic series polyester resin constituent and it which are excellent in shock 
resistance and further excellent also in thermal resistance can be offered by 
containing (A) aliphatic series polyester and (B) multilayer-structure polymer. 
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T^)>Vi;^)iy'J)h3L—y-)W Xf-l^V- 4 -y U 
i?/l/x-7";l/$fcti 4 -i^"'; i^v^^l/X^UV^ifjb^^tf 
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5o Ctie,<D¥fiEl±#J4*l,^L2at4±5:ffll/^-5CiA^ 

CO 0 2 3] ^tmi^:h)V7f.ymm7i<<ibmmiSLtLr 

li. myH.-^\y^ym. MyH^^ziyf^, ^Tk^yU^nv 

[0 0 2 4] flg|»^e:i;l/|S#{ai:UTli. xf^ 

Xg^U-y. 4-->i^n'N:^ii/;l'7.^U>', 4-Ft'>';1/ 

z-Jif-)V- A-^iyi^ji/X'^uzy. 4 — 

;< tJ' U nx h U ^l/^ ^clix^f i7 y or: h U 

4^->;l/vU/-f 5 F. N-:7x^;bvp-i'= F. N- (p 
-!/aJe7x-;l/) TU<5HSfc{iN- (i^aa^x 

T. TU-OK. vU-Y>S!^ryx^;l/XX7^;K -Y^? 

it. 7^U^VT5F\ y^^fi^U^PT^ F. N-y<g=-;l/T 

Dt!;l/;^^'^U;l/T5 F> N - kr::i;bJ^x5^;l/7 = 

2-l'yya^x;l/-;i-:^'9-y'J 2-tfx;l/- 

So 

Co 0 2 5] *f6B^cO (B) ^S«ji«^mc*3V>T, 

^i^f^mf^n. *T't^ -TISiFnA;i:r':^'^T;i/^;ix 

*^«(f$L<> ^etc^iaffi^yl/iKvKT^l'^^^^l/x;:^?";!/ 
v«T;l/=*^;l'XX-r;l'IS*ffli:bTt±. ^fic^^^ni) 



[0 0 2 6] 2ti:fgW<0 (B) ^«<ijifi-&«s<0»$ Ll/^ 

[0 0 2 7] (B) ^ig«!iifi^«:Oiia?S 

ti> 1t»cRg^^tli)t><DT'{i:^V^A<. 0.0 1 ;i mJ.;t 
±, 1 0 0 0 /imJWTT'^^Ci:*W^U<x ?6tC. 
0. 0 2/tmW±. 1 OO/imWTTS-SCfcA^JcOJ? 
^L<, IttCO. 0 5;traa±> 1 0 /i mWTT'^i. C 

[0 0 2 8] ^^B^O (B) ^B«igS&^*^Ct3t/^T. 

3 7i:->x;l/©«aittt, mcre^^nsfeo-eti^v^ 

J.:^±. 9 0fi«gpj-;tTT'^5ci:)t)W« L<. 

6 0 S«gl5W±. 8 0 aaasWTT'^ •SCtjb^J;!?^^ 

CO 0 2 9] 3t:fgH^t7),(B) ^BMig«^f*i: LT{4. 
[0 0 3 0] rUaSSiibTti, m^l£. =&l"f3> 

fcti^^ni" f^'7^-J F s A" 5S:if*'«*if en> en 

CO 0 3 1] :*:f8B.3lC*5^^T. (A) SgtelKJl^ U XXt^ 

}ht (B) ^Jiigiifi^i*:<D««tktt, #ici®s?n« 

t.OT'ti^V'*^ 9 9/l~5 0/5 OT$i.Ci:*W 
^L<. 9 9/1—6 0/4 OTS^CltiJ^i 

•P»$L<. !|t(C99/l~7 0/3 0-efe-i)Ci:3b^* 

CO 0 3 2] ^^B^tfcVvTli. (A) fliBfi^jH'JxX 
7^;l/4>lc (B) ^g:^3ga^f**<iifflA^<:«-^L. ^Wsk 
mt^Amji t tD(5 if iSi*JB^14^lP]± 5 Hi- ^ nWii3^:k ^ 
v\ 

CO 0 3 3] *f|B§tcfci/>T{i. W^14A^(S]±-ri.i:i.^ 
[0 0 3 4] *^WP«effl-rSi^S«?PJil LT«. -« 
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mm-^y^-y'yL. mmtDi^iy^L.. mmy^v^i^. s 
CO 0 3 6] ^iS5s*g^^sijco^««, (A) mmm 

d^'JxXT-;HSflM 1 0 OSagpicJtLT. 0. 0 1 ~ 1 

0 0a«a5*W^L<. 0. 0 5—5 0««g|5A^<fcD» 

[0 0 3 7] sfc. mm^m^Bif^momi^mt lxh. 

^KAU'j'A, X-T-T'J>S'Jg^'i7A. 7.9-TUiym±> 

yi/->«>A. xxru>'BEvif^->>>A> XT^ru^^/^ 

A. h^bfyl/gE-f hU-JA, ■9-U^;l/K:^h'J'J'A. -9- 
'Jf-;l'ffiE*U'>A, t>-U^;l/^ffiiS> r;l/5:^'J'AS^'< 
>yx— *'J'>A>''OV"ai— 'J^'^Av'^^' 30 
V^x-h. •:>-hU'i'A^— f ^^'U'-h. i-hV^yi.i^ 

mm. p-h;i/x>'x;i/:j-.>^-^M;'>A, x)V^-^v 

i^SrSF. xf-b-^lfX^'^'J i^gT'S = 
Z^mrS. h\ t Knc^^v'X-rT'J VgT5 h\ x;b;^jK 
T5F> h'J^-»gEhUX (t -y^^l/T^ K) 
<DA;b3}?>S75 K. 'IS?Be;}^Ux^u>', iSmSd^U 

5^ U' - 7 ^ V Jim $ fc y. ^ U /-l-^ rj U v - co-f 
hU-i/A^. X^U>-»7j<vU"i'>'grjii<iJ V— cD-?- 
h U -^7 Aig3a:if(D*;l/3}<4^->>>l/S3g:*-r SM^t*:©-?- h 

u-^Atg^fctt^ijut^Affi a^^^t^^T'f^j-y^-) . 

A-2. 2' -;<5^U>lfX (4. e-i^-t-f^Jly 



10 

:^hU'^7A^fc-A^^ifp,n. i*®i1t^|qi±^-e-^^ 

[0 0 3 8] mm??kf^^Bm\<D-^^mit. ca) bmassi 

.-t^'jxXx;HiBil OoaaSetcMLT^ 0. Ol~3 
0««g|J*WSb<^ 0. 0 5-1 OfiMgP*^±0»$ 

L<. 0. l~5a«gi5jb^^e>tc|ff*LV\ 
[0 0 3 9] *fgBJ(ct3l^Tli. BiaitA^lP]±-rS tl^ 

[0 0 4 0] ^nmT'mm-r^mm^i^^^mim(D% 
miK. mm. i»*««Dt,o*ffli.^sc:tA<-e€ 

L,%tf^:^i3—. sigiS'^'fxA-, y^xF-^'fh. 

TX^Xh. T.'y^'mm. V^y-CV. 

mmRxf^i-^^mmmrj: ^commmmifi^mm. 4? u xx 
7-;vmm. -)--fu-ymm. T^vjmm. s^-fe;ba- 
xfiis^ft. T-tv—hm.m. '^i-y. 

:^^X7^-^. ^■^^r-r'F. 

a^-<h, wimmm. ssm. ^^^^SEAut/A. 

h^-r F*<W$ LW^o $fc. ^SJ(t«i«?t«SiJ<D«fflt 
»$L<, BgflS^jHUxXx;HSBg04^/5?1±%^;!)^-r 

v^o E^tc«-r-5^«6«?t«SiJOTX-<^ hit 

b<. 1 0i;^±T-*5iii:*'$c>tc!tf* L<. 2 OJW± 

CO 0 4 1 ] ±IB<D?fe«Si|«, x^U>/BlE^trx;btt 

[0 0 4 2] 3t ( A ) mmm^^ U xx 

^;l/<SSi 1 0 0««gPlCjl^LTs 0. I~2 0 0fiagi5 
3b^»$L<. 0. 5— 1 0 0«agP*^?P)lCiif$H/\ 

rnn4 ai *%BHtc*!u>Ti±. B»j»t*A<(pi 
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[0 0 4 4] *f§B^T*<Efflf -SRl^^JtLTti^ — fiSlC 

[0 0 4 5] 4^Ux;^x;V?^priiglJ(O»«c09i:LT«. 
Ti/'kf^^. ■t/^5^>'^. 7-Uy^}Vm. '<V'7^)\' 

1. 4-7^1:^5^2!-— ;K 1. S-'N^^i-y- 

ifO->':!i--;l/fiic^^*^ e. * -5 'J xxf-;U^4^ U 
D^^' hv^ifcot: Ka4^->*;l/jH>gfA>6)S:SjHUx 

J*m?nTV>Tt, J; <. Sfcx.1<:^^Mb^!|^^ifT'*4S 
[0 0 4 6] ^•U-tr>J>'3^Rl^SiJ©S<*fi»Ji:LT«, 

[0 0 4 7] ^ffi*;^J^^>'^5SpI^&JOM<*fi»Ji:L.T 
7^';l/gEv'*;»t^;K 7^';l/ffiv^x'?-;k 7^';P^v7 

;l/^xx-r;K hU>«U'y hShU:r^;k hU>«U'y 

h U;^ U hKxxx;l/. 7 i'* tf V^S^W x '>^l/x 7 
'J M. l/m. n -:t n - 'fi^}\^7i/ k! ^SlxX 

-5:if©-b/^->r>'Kx;^x;K 7-b5=-;l/^'X>'Kh Ux'f- 
;K T-b^-'l'^xv^hUy^^l.^ifcTji/xy^xXT^ 
;K TM'y-^ym'J- 2 -x^^b'N^^v/^l'^ifcTJT-lf^ 

SEv?- 2 -x^;l/'\4^i>';l/;S:^flD-b>'^v'>i6xX'r;l/* 

[0 0 4 8] T-'l/^^UVyU 3-;l/3SRlS^J«Mf*: 
fiajtLTti, jHUx^u:y^-Un-;k Ji^'jyatfUV 4o 
^U3-;k d<U (x^b:/:t4^-y-f F • :/^eu>';^- 
KmpM^i*^ kT;^ 7 X y -;l/|ScDx h ^ t K 
n 7 5 -ymm-^Wr^ E<Oif^ U T^b^^ n— ;l/$> 

i)i/^l±^0*iiSxjH:^-i^^'1±{t:^ffei. milSx7.-7";l/^1± 
{t^?^t5<tt/*iiSx-7^;l/^14{t^*j5^i:0*ftigi*m<t 
^!|*|3S: if *^lf S C il a. 
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'J >^7vi/4^;i/i:::^fir6i:*^6^-5x4«^>' h u 

X jH+ i/ISBg t> <^ ffl-r i. C i: A^T # o 
[0 0 5 0] ^<DtecDSI^IfiJ<Dmt*:01Jt bTti. 
>^;l/i^U a— ;i/v''^>'yx- F, 5;?x^u>^ij n— 
;bv/'^>-/x— F, h U x^bvyu n— 2 -x 

>i?7^;l/^H<^)ag|»fi^*;l'#>ISx:^7^;l/, T-b^^V 

<D:t=\^v'Kx;^T-;K '^V^'XUXUl — ;K ^MV^V 
jH'J7^U;I/^x7.-r-'K ^^^-T;!/ 
ite J:tJ/^77 -OS* if *^tf S c i:*<i?$ 5o 
[0 0 5 1] *fgB^T'<£ffl-rS"imSiJi:bTt±. ±IS{C 

'J 7;l/^ U-^ifV rJ-;HSRl^giJ*^ Lfc'>«: < 

*v>L 2ffiJ-X±fflv>i. c i:A^T'l?i)o 

[0 0 5 2] ^fc. Bj^sijo-^WMti. (A) mmm^- 

U xX'T^HSHMl 0 OMaSUtcS^LT, 0. 0 1—30 
««g|5©igHAW^L<, 0. l~2 0a«a5O«SElA< 
<J;»)»$L<x 0. 5~ 1 0««a5<Dieffl3b^Se>lC»^ 

H/'>o 

[0 0 5 3] *fgB^ic*5v>T«. mikmMf^smM^^ 

[0 0 5 4] *^B^{C*ii/>T> *fiB9«DSe*l^«:Q:t)* 

[0 0 5 5] *fgB^{CteV^T> :^mm<DS&3^m^t>rji 

Vyti\£uy. T^VJVmm. 3HUT=h\ d^U^xX 
U>'9-;l'7r-(' Vmm. >i<Ux-7";l/x-7^;by F ^'IS 
as, .K'jx7.7^;K .-}^UX;l/*;>. .1<'J 7xxu:x:i-^ 

SF^if) tfcti^Ufktt^SHi «5tJ^{±'7xy-;Ha 

xX-r;UX7X F-^— . ^';75 FxvX F-x'— , xg^ 
L'^/T'Ptf J}^y^— . x5^L'://7"7^>- 1 

if) * if «D'>* < i: <£> 1 aw±j&$ e. tc^* 
f siii:*^T'#5o (B) ^mmmm-^^^-^ 

'J 7 5 Ft3<i;i;>-}? U xXx;l/AW^ L < . ^ e,tc^S/^ 
— F Lt/''. 
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(A) mmm^i'} :r.7.7-)i^- (B) ^mmmm-^w. m 

So 

Co 0 5 7] *^B^tct3v^T. m^tirzmfS.mt. mn 
mmmms,. nmL^ms>. n-^s.^m^i 

[0 0 5 8] 

CO 0 5 9] &1t14<D}i!l^:&rttiWT<0iil3T-feSo 
(1) 

5l5i^fi*iJ:tf5l^#fi«, A S TM DSSStciii: 
T, 3inmJPM^M-0§l3SaiKfecka*?l3S#fi^}S'JSb 

(2) «^<f14 

te^SSSStiASTM D2 5 6lc!pCTs 3mmjpy>y 

(3) BSilt 

ASTM D 6 4 81C5PCT. 12. 7mmX6. 4 m 
mx 1 2 TmmOMiin-Cf^gJgSfg (?^«0. 4 5M 

P a) ^SiJ^Lfcc 

CO 0 6 0] «a6m-<fca*it«em. Tiew^^atc^ 

(A) flgMSi:j?ux;^x;i/ 

A - 1 : a«¥i^^?«2 075. D-KmrnO. 1 %x 13!! 

(B) $€^]gfi^{4^ 

B- i : HSU'a^Si" pt^?-7U>S 2 00 1" 
B-2 : HgWa^S" ;)ti»7U'>'K S 0 2 0 5" 
B-3 : ajHHIfc^X^®" *^-x-XM 5 1 1" 
B- 4 : S^gg{b^X||ia" >'^7D>i' K E X L 2 3 1 1" 



(37 ; Ti'U^l/B^**. ->x;l/: ;>«^'i'U;UK;>t^;l/ 

B-5 : Sgggft^I^Si" /^^D-r KEXL 2 3 1 5" 

(c) m^i^iyy-tyit^m 

C- 1 : B*?4HiSi" ^■r-f'/^-A 4 2 0 0" 

b V/ ^ U if U -> v'^b- y 7 7 h - ;^ ^» 

10 C - 2 : ffi:fe{b^Xll»" iK> r-X h 7 M" 

C-3 : =^1^ • ■r;iJ}<>'Ji^'J':r = x.''?:? U«y i^X 
EEAA709" 

(xf - uiy^T^V ;UKx^;i/«M^i*) 
C-4 : H# • •r3.J}^:/il^U'y5:<;;l/" MH 5 0 2 0" 

D-y •.m±^fli^T.mW' LMS3 0 0" 

20 (^jvif ; mtmrn^mD 

D - 2 : X H®" h ^ >X 'J :y ^7 5 5 5 " 

D-3 : B*<t)i!tK" XU/^'yi'XL" 

E-i : Bmmmm" cssj 9 4 8" 

E-2 : P a r t e ki^" -< v -i^u—jV" 

30 

F-1 -.mmitm" y;i/a-'>^F e 8" 

HfiSWI 1 ~ 6 13 J:a'tkKfi»J 1 ~6 
milcmtM^&T (A) fliftS]Kd<UxX7";l/Kt3j;l>* 
(B) ^Ji^Jg«^t*^fc{i (C) iE147l?U:i-U7-c> 

it-^vm^h'^-f/uyvLrc'ik. 2 5 ortcK^ufcs 
0 miTK?) - MX 'J ^ -wmm^mm Lxmmm^^ u 
^f-rx'^ffofco 

40 coo 6 1] t#e>tlfc'<U'-y h*2 5 O'CtC^^LfcX 

mum 4 o°cTmB\^rzo 

CO 0 6 2] &-»f>y;l'<D?l?i!*14teJ:t;®!g«*14cDffiiJ 

[0 0 6 3] 
C«i] 
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[0 0 6 4] 1 - 6 iCyjkt^ d ic. *fg0^*DBiflfi 

[0 0 6 5] -73. immz-^-eifC^r^vic. ^tt:*- 
mi) x^iymm^mit\^±t^i>(o<D. 

^SSeU 7-11 *5<l:O^it«i0iJ 7-9 
mzic^sTm^mr* CA) flgBSiS4^U:£:x-r;K (B) 
^S^ifi«^». (C) ^tt3!^U;tU'7^>{t:^?^. 

B^H^^sj. 3it«sj. ^mm^v^-cyu>\^Lrcm. 25 

0 "CtcSS Lfc 3 0 mm 0 -ttX ^V:x -ffW^J&^ffl 

[0 0 6 6] t#e»nfc--^U^y h^2 5 0T:tce^LfcX 

syiSKSO^C-eScJgbfco 

[0 0 6 7] ^i^>>^;i/OW^1$1t45±tfiJJ^ttcDffliJ^ 

*sm^«2tc^'ro 

[0 0 6 8] 
[S2] 



20 



30 



40 



m. 



FN 



40 S 
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— CM 
I I 

a a 



mm 



[0 0 6 9] *j6g0!l7— 1 UC^'r<t3tC, *:fg0flOfli 
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[0 0 7 0] -yj. itmmsicTr.^^dic, cb) 
7) ckot>«*5Sfi[fc<towigittti[q]±-r^to^. ^ 



[0 0 7 n 

•r;Pi: (B) ^S:tiig«^i4:^$^t*^ c iitci oT, 



(51)IntX1.7 

C 0 8 L 51 :04) 



F I 

C 0 8 L 51 :04 



— .4J002 AE003 BN122 BN142 BN162 
BN172 BN212 CD013 CD163 
CF031 CF033 CF043 CF181 
CF191 CH003 CH053 CP033 
DA017 DA027 DE097 DEI 47 
DEI 87 DG057 DJ006 DJ007 
DJ017 DJ027 DJ036 DJ046 
DJ056 DK007 DL007 EC058 
EGO 16 EG046 EG076 EH038 
EH098 EH108 EH148 EP016 
EP026 EP036 EV256 FA017 
FA037 FD017 FD023 FD028 
FD206 GAOO GBOO GKOl 
GLOO GNOO GQOO 
4J200 AA04 AA06 AA16 AA18 AA19 
BA05 BAIO BA12 BAH CAOl 
CA06 DAOl DA07 DA 12 DA 16 
DA22 EA05 EA07 EA21 



